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S leeping pills and minor tranquilizers, also known as antianxiety agents, are widely used in the general population. Overall population use of hypnotic medication ranges from 3% to 10% 1,2 and increases to 20% among the elderly. 3 About 4% of Canadians use benzodiazepines, 4 a class of medication commonly prescribed for anxiety and sleep problems. Although frequently prescribed for anxiety and sleep problems, benzodiazepines are associated with a wide range of adverse side effects, 5 increased risk for falls and accidents, [6] [7] [8] and exacerbated symptoms in patients who suffer from sleep-related breathing disorders. 9 Recent research in this area has begun to investigate the association between sedative drug use and mortality hazard. Using data from the American Cancer Society's Cancer Prevention Study II, Kripke et al 10 found an elevated mortality rate associated with chronic hypnotic use, with hazard ratios of 1.35 for men and 1.22 for women, after controlling for 30 health and lifestyle risk factors. The impact of sedative drug use on hazard ratios was comparable with the impact on hazard ratios of smoking 1 to 2 packs of cigarettes per day. 11 The mortality rate remained significantly high even after controlling for insomnia and reported sleep duration. 12 Depressive symptoms, particularly suicide attempts, are potential confounds in the relation between sedative drug use and mortality. Allgulander et al 13 collected data from 221 people formerly hospitalized for dependence on sedative drugs. Thirty years after their inpatient hospital stay, 11% of men and 23% of women had died from suicide. In a follow-up study of data from 32 679 Swedish survey respondents, Allgulander and Näsman 14 found an association between chronic hypnotic use and increased suicide risk. A recent Swedish study 15 of 3523 respondents found that regular hypnotic use increased mortality risk, with hazard ratios of 4.54 for men and 2.03 for women.
A Norwegian study 16 (n = 14 951) found that daily users of anxiolytic or hypnotic drugs had higher crude mortality rates than nonusers. However, the difference in mortality rate decreased markedly after adjustments were made for lifestyle and economic variables, suggesting that the finding may have been the result of residual confounding. Similarly, in a prospective Australian study of 1042 respondents aged 65 years or older, Rumble and Morgan 17 found that sleep medication users had a higher mortality rate than nonusers. However, once these authors distinguished between prescribed hypnotics and other sleep medications (for example, analgesics and over-the-counter medications), only the latter were associated with elevated mortality risk.
My study was designed to assess the mortality hazard associated with anxiolytic and hypnotic drug use in the NPHS. To gain an accurate estimate of the mortality risk associated with sedative drug use, the following confounding factors were controlled: sociodemographic characteristics (sex, age, education, income, and employment status), lifestyle (alcohol use, nicotine use, and level of physical activity), physical health, and depression. The primary hypothesis of my study was that anxiolytic and hypnotic drug use would be associated with an elevated mortality hazard.
Method

Participants and Procedures
Although my study was not approved by an institutional review board, the results are bound by Statistics Canada's confidentiality restrictions. The NPHS was designed to collect longitudinal data about health and related sociodemographic variables from members of the Canadian population. The questionnaire included questions about physical health, health services use, determinants of health, chronic health conditions, and restrictions on activity as a function of health problems. The questionnaire also gathered data about age, sex, level of education, household income, and employment status. The NPHS began in 1994 with a sample of 17 276 people aged 12 years and older from the 10 Canadian provinces. Every 2 years, respondents provided detailed and current information about their physical and mental health. My study analyzed data from the first 7 cycles of the survey The sample design of the NPHS was stratified and multistaged. A minimum of 1200 households from each of the 10 Canadian provinces was included. Data were collected from 1 respondent per household. The provincial sample sizes were calculated using the Kish allocation scheme. Reliability requirements at the national and regional levels were met. 18 Further information about the sample selection procedures can be found on the Statistics Canada website. 19 Most respondents were contacted by telephone (for example, 99% of the interviews in Cycle 7 were done by telephone). Interviewers made personal visits if requested by the respondent, or if the respondent did not have a telephone or lived in a health care institution. Interviewers also made personal visits in the course of tracing respondents. The average interview duration was just under 1 hour. The survey questions were designed for computer-assisted interviewing. The computer interview program used the respondents' answers to determine the logical follow-up questions, and indicated the type of answer required, the minimum and maximum possible values, and instructions for the interviewer in the event of nonresponse. An on-screen error prompt allowed the interviewer to immediately correct errors and inconsistencies in data entry.
Several strategies were employed to minimize nonresponse. Interviewers were instructed to make every reasonable attempt to interview respondents. Senior interviewers, projects supervisors, or alternate interviewers followed up refusals and tried to convince respondents to continue their participation in the survey. To maximize the response rate, many refusers were recontacted during subsequent collection periods. The cumulative nonresponse rate due to failure to trace the respondent was 5.4% of the total panel.
Measures
The NPHS questionnaire included questions about age, sex, level of education, employment status, income, and marital status. These variables were used as time-constant covariates and reflected the respondent's status at the time he or she entered the first cycle of the survey. If a respondent died during the observation period, his or her date of death and cause of death were recorded. The remaining variables, described below, are time-varying covariates.
Sedative Drug Use. This variable reflected the respondents' answers to 2 questions: In the past month, did you take tranquilizers, such as valium or ativan?; and, In the past month, did you take sleeping pills, such as imovane, nytol, or starnoc?
The respondent was considered a sedative drug user for the cycle in question if he or she answered yes to either or both questions. The use of sleeping pills and the use of tranquilizers were merged into 1 category. Although hypnotic medication such as zopiclone is not likely to be used during the daytime as an anxiolytic, medications prescribed for anxiety, such as benzodiazepines, can be used at bedtime as a hypnotic. 20 Moreover, some medications, such as SSRIs with sedative properties, are used both as anxiolytics 21 and hypnotics. 20 In the absence of more detailed data on medication, it was assumed that both self-assessed categories (sleeping pills and minor tranquilizers) referred to the same pharmacological agents.
Level of Physical Activity. Respondents were interviewed extensively about the frequency, duration, and intensity of their involvement in 22 physical activities. The physical activity index was determined from an estimate of respondents' EE during leisure activities. EE was calculated with the values of the frequency and duration of each activity session, and the MET value of each session. MET value is an indicator of metabolic EE expressed as a multiple of resting metabolic rate. For example, an activity with a MET of 4 requires 4 times the amount of energy that is required when the body is at rest. EE values were calculated as follows:
here N 1 is the number of times the respondent engaged in the activity 1 over a 12-month period, D 1 is the average duration in hours of the activity 1 , and MET is the energy cost of the activity expressed as kilocalories expended per kilogram of body weight per hour of activity.
Based on EE, respondents were deemed active, moderately active, or inactive. An active status corresponded to an EE of 3 or more; about the amount of exercise required to benefit cardiovascular health. Moderately active corresponded to an EE of greater than 1.5 but less than 3; a level of activity that produces some health benefits but little cardiovascular benefit. Inactive corresponded to an EE of under 1.5.
Drinking Habits. This variable reflected the respondents' answer to the following question: In the past 12 months, how often did you drink alcoholic beverages? Regular drinking was defined as drinking once or more per month. Occasional drinking was defined as drinking less than once per month. Former drinkers and people who had never drunk alcohol were grouped together in the category of never drinks.
Smoking Habits. This variable reflected respondents' answers to 3 questions about smoking habits. Respondents were asked if they smoked daily, occasionally, or never; whether or not they had at any time smoked cigarettes; and, whether or not they had ever smoked cigarettes daily. Daily smokers were categorized as regular smokers. Occasional smokers and respondents who used to be regular smokers but had become occasional smokers were categorized as occasional smokers. Former regular or occasional smokers who no longer smoked and respondents who had never smoked were categorized as nonsmokers.
Physical Health. Respondents were asked whether or not they suffered from 21 chronic medical conditions. Chronic conditions were operationally defined as conditions diagnosed by a health professional that had been present or were expected to be present for at least 6 months. The following conditions were assessed: allergies (including food allergies), asthma, fibromyalgia, arthritis or rheumatism, back pain, high blood pressure, migraines, chronic bronchitis or emphysema, diabetes, epilepsy, heart disease, cancer, intestinal or stomach ulcers, side effects of a stroke, urinary incontinence, bowel disorder, Alzheimer's disease or other dementia, cataracts, glaucoma, and thyroid condition. The conditions were further classified as either respiratory system diseases (asthma and chronic bronchitis or emphysema); circulatory system diseases (high blood pressure, heart diseases, and side effects of a stroke); musculoskeletal diseases (fibromyalgia, arthritis or rheumatism, and back pain); nervous system diseases (epilepsy and migraines); endocrine, metabolic, or nutrition-related diseases (diabetes and thyroid condition); neoplasms (cancer); dementia (Alzheimer and others); and allergies, including food allergies. The remaining conditions (cataracts, glaucoma, intestinal or stomach ulcers, urinary incontinence, bowel disorder, and others) were categorized as other. None of the conditions in the latter category had a significant impact on mortality hazard, and all were therefore excluded from the analyses.
Depression. This variable reflected respondents' answers to 21 questions about depressive symptoms, including feelings of sadness (including frequency and duration), loss of interest, fatigue or loss of energy, weight gain or loss, trouble sleeping, trouble concentrating, feelings of worthlessness, and thoughts about death. Respondents were asked if the symptoms were present at the time of the interview, or if they had been present during any 2-week period in the past 12 months. The total score for depression ranged from 0 to 8; higher scores reflected more symptoms.
Statistical Analyses
In accordance with Statistics Canada procedures, the data in our analyses were weighted to reflect the sample design, adjustments for nonresponse, and poststratification. Kaplan-Meier survival curves were computed to compare the survival rates for people who used sedative drugs and people who did not. The curves were initially calculated with the complete sample, and subsequently recalculated by age group. The first mortality risk model was calculated using a discrete time survival analysis, with cycle (that is, 1 to 7) and sedative drug use as time-varying covariates. The second model controlled for confounding factors by including time-constant covariates (sociodemographic variables) and time-varying covariates (lifestyle and health variables). Data from all respondents were entered into the model at Cycle 1. Respondents' data continued to be entered until either their death or the end of the observation period (that is, Cycle 6, or earlier if the respondent dropped out of the study). Data from Cycle 7 (other than time of death if it occurred between Cycle 6 and Cycle 7) were not included because subsequent information about mortality was not available. Variance estimates were calculated using a bootstrap procedure, with 500 replications of the coefficients estimate. Finally, to illustrate the significance of the mortality odds ratio associated with sedative drug use, predictive values of mortality risk were computed. For these calculations, sex and age were assigned specific values and mean values were attributed to the other predictors. Statistical analyses were performed using Stata software, version 10 (StataCorp, College Station, TX).
Results
Sample Description
My study analyzed data exclusively from NPHS respondents aged 18 years and older. The sample was composed of 14 117 people aged 18 to 102 years (mean 44.09; SE 0.18), 50.90% of whom were female (Table 1) . During the 12 years of observation, prevalence of hypnotic drug (sleeping pills) use ranged from 3.16% to 6.02%. Prevalence of anxiolytic drug (minor tranquilizers) use ranged from 2.99% to 4.60% over the same period. Patterns of use are presented in Table 2 . Death occurred in 11.55% of the initial sample. Causes of death are reported in Table 3 . Higher proportions of people using sedative drugs were observed in every category; larger differences were observed in deaths caused by neoplasms (cancers), diseases of the circulatory system, and diseases of the respiratory system. Figure 1 illustrates the Kaplan-Meier survival curve as a function of sedative drug use. Nearly 90% of respondents who did not use sedative drugs survived the 12-year observation period, in comparison with about 70% of sedative drug users. The greatest differences in mortality rate between drug users and nonusers were observed in the age groups of 55 to 64 years and 65 to 74 years.
Mortality Hazard as a Function of Sedative Drug Use
A first discrete time survival analysis regression model was computed with death as the outcome variable and time and sedative drug use as predictor variables. An odds ratio of 3.22 (95% CI 2.70 to 3.84) was obtained (P < 0.001). To control for potential confounding factors, sociodemographic, health, and lifestyle variables were added to the model as covariates. The results of the second model (Table 4) revealed that older age, lack of physical activity, smoking, respiratory disease, circulatory disease, endocrine system disease, cancer, and depression all significantly increased mortality risk during the observation period. Protective factors (that is, factors that decrease mortality risk) included being female, allergies, a higher income, and occasional or regular drinking. After all of these potential confounds for mortality risk were controlled, sedative drug use remained a significant predictor of death, with an odds ratio of 1.36 (95% CI 1.09 to 1.70). Sedative drug use increased mortality hazard by 36.2%. The presence of depression in the model did not have a large impact (without depression in the model, the risk ratio associated with sedative drug use was 1.40 [95% CI 1.13 to 1.75]).
Select Examples of Predictive Values of Death
Predictive values of death were calculated for men and women at 3 different ages (35, 55 , and 75 years), using the mean values for all other sociodemographic, health, and lifestyle covariates. The risk of death for a woman aged 35 years who did not use sedative drugs and had mean values on all remaining covariates was 0.20%, in contrast with a risk of 0.27% for a female sedative drug user of the same age. The mortality risk for a male nondrug user aged 35 years was 0.40%, in contrast with a risk of 0.54% for sedative drug users of the same age. The mortality risk for a female aged 55 years was 0.87% for nonusers and 1.19% for sedative drug users. For a man aged 55 years, the mortality risk was 1.74% for nondrug users and 2.35% for sedative drug users. Finally, the risk of death for a woman aged 75 years was 3.76% for nonusers and 5.05% for sedative drugs users. For a man of the same age, the risk of death was 7.25% for nonsedative drug users and 9.63% for sedative drug users. 
Discussion
My study was designed to assess the mortality hazard associated with anxiolytic and hypnotic drug use, while controlling for potentially confounding health and lifestyle variables. Results confirmed the hypothesis: respondents who reported use of anxiolytic or hypnotic drugs in the past month had a small elevation of their mortality ratio, even after controlling for confounding sociodemographic, lifestyle, and health factors (including depression).
These results are similar to results published by Kripke et al 10 based on data collected in the 1980s. While it is not unreasonable to expect a decrease in mortality rate as a function of the more sophisticated drugs presently on the market, such a decrease was not apparent in the NPHS. My study made a unique contribution to the literature in this area by demonstrating that the elevated mortality risk persisted after a potential confounding factor (depression) was controlled. In the present findings, depressive symptoms had a small contribution to the prediction of mortality, and their inclusion in the prediction model had a negligible impact on the mortality hazard associated with sedative drug use.
Several possible explanations have been proposed in the literature for the small but significant relation between sedative drug use and premature death. One explanation implicates the side effects of benzodiazepines, the primary class of medication marketed for treating anxiety and sleep problems. This class of medication is associated with impairments in reaction time, psychomotor coordination, performance, memory, and other cognitive functions, 5 increased risk for falls and accidents, [6] [7] [8] and a depressant effect on the respiratory system that may aggravate sleep-related breathing disorders, particularly in patients with chronic obstructive pulmonary disease or history of cardiac failure. 9 Further, people with anxiety and sleep problems may self-medicate with alcohol or other drugs 22, 23 ; these substances can intensify the depressant effects of benzodiazepines. Finally, sedative drugs are central nervous system depressants, and may impair self-protective judgment, increasing suicide risk. 13 New hypnotics, such as zopiclone or zaleplon, have more specific hypnotic effects and fewer unwanted side effects; however, they do not eliminate all of the undesirable outcomes associated with benzodiazepine use. 24 Further, although preliminary, recent findings suggested increased risks of depression, skin cancer, and infections associated with use of new hypnotics (that is, zopiclone, zolpidem, zaleplon, eszopiclone, and ramelteon). [25] [26] [27] SSRIs are a further class of medication widely used to treat anxiety and sleep problems. In addition to sexual dysfunction, weight gain and loss, and emotional detachment, 28 suicidal ideation and suicide attempts are included in the list of side effects associated with this class of medications. 29 Finally, natural products and over-the-counter medications are frequently used to self-treat anxiety and insomnia. 22 Although little is known about the safety of short-or long-term use of these medications, Rumble and Morgan 17 observed a higher mortality risk in users of analgesics and over-the-counter medication than in users of prescription sleep medication. In my findings, the main causes of death associated with sedative drug use were neoplasms (cancer), diseases of the circulatory system, and diseases of the respiratory system. Although these findings do not allow causality inference, they offer interesting research avenues to understand the mechanisms through which sedative drug use can lead to premature death.
Several limitations must be considered in the interpretation of my study's findings. First, sedative drug use was assessed with a dichotomous, yes or no question about the use of broadly defined medications (tranquilizers and sleeping pills). This nonspecificity allowed for the inclusion of a wide diversity of habits among drug users; habits among respondents in the drug use group could conceivably have ranged from a one-time use of over-the-counter antihistamine to daily benzodiazepine use for the past 20 years. However, it is noteworthy that the findings remained significant despite the probable inclusion of nonharmful drug use in the drug users group. A second limitation to this study is the absence of a control for anxiety disorders in the risk model. Anxiety disorders are often treated with anxiolytics and have been, to some extent, associated with an elevated suicidal risk. Finally, interpretations are limited by the use of self-report data about medical conditions. Self-report data are associated with numerous biases (for example, context, primacy and recency effects, suggestibility, and social desirability).
The relation found in this study between elevated mortality hazard and sedative drug use, although of small magnitude, could have important clinical implications. First, prescribing physicians and psychiatrists should carefully consider mortality risk before prescribing or renewing prescriptions for anxiolytic and hypnotic drugs for outpatients. Second, the public should be better informed about the risks associated with sedative drug use. Finally, physicians and psychiatrists should systematically consider and discuss with patients the possibilities for nonpharmacological treatment for sleep disturbances and anxiety. Cognitive-behavioural therapy, in particular, has been proven to be as effective or more effective than pharmacotherapy for many sleep and anxiety disorders, including chronic insomnia, 30 generalized anxiety disorder, 31 posttraumatic stress disorder, 32 panic disorder, 33 social phobia, 34 and specific phobias. 35 Combined short-term pharmacological and psychological treatment also constitutes a promising strategy for decreasing anxiety and promoting sleep. In conclusion, given the elevated mortality risk associated with sedative drug use, when possible, nonpharmacological options for managing sleep disturbances and anxiety should be considered. Résultats : Pour les répondants qui ont déclaré avoir utilisé des anxiolytiques ou des hypnotiques le mois précédent, les probabilités de mortalité étaient 3,22 fois plus élevées (IC à 95 % 2,70 à 3,84) que pour ceux qui n'avaient pas utilisé d'anxiolytiques ou d'hypnotiques le mois précédent. Après contrôle pour des facteurs confusionnels sociodémographiques, de style de vie, et de santé (incluant la dépression), le rapport de cotes était réduit à 1,36 (IC à 95 % 1,09 à 1,70) mais demeurait significatif.
Conclusion : L'utilisation de sédatifs est associée à une augmentation modeste mais significative du risque de mortalité. Il faut plus de recherche pour confirmer les mécanismes par lesquels l'utilisation de sédatifs accroît le risque de mortalité. Autant que possible, les médecins devraient systématiquement considérer les possibilités de traitement non pharmacologique des troubles du sommeil et de l'anxiété.
